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Aims: Research has shown that the ongoing rate of diabetes-related amputations remains signiﬁcant
despite the existence of prevention methods and that amputation in most cases can be prevented. The
purpose of the study was to assess the relationship between the level of self-efﬁcacy and performance of
foot self-care in those with diabetes as they relate to the prevention of lower extremity amputation (LEA).
Methods: A descriptive correlational study was conducted using the theoretical framework of Bandura’s
social cognitive theory. The Foot Care Conﬁdence Scale (FCCS) and the Nottingham Assessment of
Functional Footcare (NAFF) survey instruments were distributed to individuals over 18 years old with
diabetes Type 1 and 2 in the lower peninsula of Michigan (N ¼ 223).
Results: No signiﬁcant correlation was identiﬁed between the level of self-efﬁcacy and performance of
foot self-care behaviors. Statistical signiﬁcance was found between foot self-care behaviors and gender
with males scoring higher than females.
Conclusions: This study adds to the body of knowledge regarding self-efﬁcacy and diabetic foot self-care
behaviors. Further research is needed to explore the relationship of gender, diabetes education atten-
dance, and foot self-care behaviors as inﬂuencing factors in LEA prevention.
 2015 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Diabetes affects 25.8 million people in the U.S. with a presumed
sevenmillion of those being undiagnosed in 2010, and is on the rise
[8]. Diabetes has been noted to be a “complex and potentially
devastating chronic illness” [29]; p. 312). Due to the body’s inability
to properly regulate blood glucose and insulin levels, this chronic
illness can cause complications in many areas of the body including
the lower extremities and remains the “leading cause of non-
traumatic lower-limb amputations” [8]; p. 1e10).Study aim
The aim of this study was to assess the relationship between the
level of self-efﬁcacy and reported performance of daily foot self-care
practices in diabetics using a cross-sectional descriptive correla-
tional design via survey questionnaires. The levels of self-efﬁcacy
and foot self-care behavior have been assessed in individuals with
and without prior history of diabetic foot complications (ulceration,
amputation) to determine the impact of these added variables. The.
I 48655, USA.
Inc. This is an open access article uresults of the study have been analyzed in order to draw conclusions
for directing patient care interventions of nurses in the role of family
nurse practitioner whom care for patients with diabetes and at risk
foot conditions.
Placing higher emphasis on educating patients and equipping
them with the tools they need to play an active role in self-care
practices has been the recent trend of health care delivery for peo-
plewithdiabetes andother chronic illnesses. In collaborationwith the
health care team, optimal disease related outcomes, improvedquality
of life, and greater satisfaction with treatment are attainable for in-
dividuals who are empowered to take an active role in the manage-
ment of their health [7,9,14,16,22]. Self-efﬁcacy has been described as
behavior speciﬁc and dynamic, and identifying a person’s perception
of their capability in a certain setting or with a certain behavior has
often been noted as a preeminent indicator of self-care behavior
performance [26]. Nurses at all levels are considered promoters of
health maintenance, managers of acute/chronic illnesses, consumers
of nursing theory and evidenced-based practice, health counselors
and most of all patient advocates [17]. With responsibilities such as
these encompassed by the scope and standards of the profession,
advancedpractice nurses are an intricate partof thehealthpromotion
and patient care equation, including self-efﬁcacy enhancement and
foot self-care teaching to individuals with diabetes.
The World Health Organization [30] estimated the incidence of
diabetes as 347 million worldwide, and this ﬁnding has doublednder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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the diabetic population is a prominent role for the nursing pro-
fessional. Boulton et al. [6] identiﬁed that approximately 50% of all
non-traumatic lower limb amputations in the US were related to
diabetes and/or complications of diabetes. The WHO [31] identiﬁed
that 80% of all diabetic foot complications could be prevented with
basic diabetes management and care. Health education and pro-
motion are key components of nursing care.
Background and signiﬁcance
Druss et al. [13] noted how one’s self-care of a chronic illness
when they are not under direct medical supervision can greatly
affect their quality of life and their health, as well as inﬂuence their
collaboration with health care providers. As health care has grad-
ually shifted over time toward prevention rather than cure, soci-
ety’s value in “nursing care that resolves problems or manages
health promoting behaviors” [3] has remained steadfast. Self-
efﬁcacy advancement is a nursing health promotion intervention
which has been linked with positive results. In a randomized con-
trol trial (RCT) using self-efﬁcacy as an intervention to improve the
outcome of diabetic patients [32], identiﬁed improved outcomes in
self-care activities, reduced hospitalizations and reduced emer-
gency visits.
Research has shown that the ongoing rate of diabetes-related
amputations remains signiﬁcant despite the existence of preven-
tion methods and the known fact that amputations in most cases,
can be prevented [1]. Statistics continue to indicate that “more than
60% of non-traumatic lower-limb amputations occur in people with
diabetes” [8]; p. 8). The efforts of podiatrists, primary care pro-
viders, as well as many other professionals and organizations have
been unable to stem the ongoing expense of billions of medical care
dollars spent annually on diabetes care related to lower extremity
amputations (LEA) [8]. Cook and Simonson [10] reported an average
cost of $26,000e88,000 health care dollars per patient in 2010
varying with the severity of the amputation, highlighting a need for
an alternate approach to this issue. These ﬁgures are on top of the
emotional and physical cost of such an event for each individual in
whichmore frequent hospitalizations and longer lengths of stay are
necessitated [10,12]. As a primary care provider, there is a clear
need for the nurse practitioner to initiate preventive action early on
in order to slow the natural progression of the diabetic foot [1].
According to Stockl et al. [28]; of the diabetic patients who un-
dergo LEA, 28e51% will “require a second leg amputation” (p. 2129)
within ﬁve years. The risk of ulcers and amputations increases “two
to four fold with both age and duration of diabetes,” [15]; p. 2161)
and is often compounded by a history of previous ulceration
[14,25,28]. This signiﬁcant burden to patients as well as to the
healthcare system elucidates the need for concentrated preventive
interventions and early treatment of diabetic foot ulcers.
In a recent study, McCleary-Jones [16] identiﬁed that only self-
efﬁcacy was associated with foot self-care. The study revealed
that thosewith higher self-efﬁcacy alsoweremore likely to perform
regular foot self-care behaviors. The cost and time required for
implementing strategies to prevent LEA in those with diabetes was
said to be negligible when compared to the alternative of neglecting
such practices; frequently offsetting the cost of expensive surgical
amputations and care [12,15]. Therefore, a focus on improved self-
efﬁcacy in regard to diabetic foot self-care for those at risk of
complications has been proposed to represent an avenue toward
prevention of unnecessary LEA.
Primary care providers are in a position to frequently encounter
patients with diabetes and therefore are in strategic position in the
assessment of overall diabetes health, risk of ulceration, and other
factors that may indicate advancing disease. As part of amultidisciplinary team, the primary care provider is capable of
providing effective foot care to patients with diabetes, indicating
that proper care is not solely derived from specialty care providers
(i.e. podiatrists). As a competent coordinator of care, once foot
health issues are identiﬁed, the primary care provider is then able
to work closely with the patient to implement prevention modal-
ities and initiate treatment of the diabetic foot in order to preserve
limbs and lives of those with diabetes [23].Preventive foot self-care
Considered a psychologically as well as behaviorally demanding
chronic illness, diabetes greatly impacts one’s daily routine as the
illness necessitates constant self-care [11]. As part of a compre-
hensive approach to diabetes management, daily foot self-care can
contribute to an overall reduction of health risks and complications
from the disease [8,14]. Therefore, one’s daily self-care is a key
factor in prevention of lower extremity amputations in those with
diabetes since it is up to the patient to make personal decisions
regarding the actions they will take. These facts draw attention to
the importance of foot self-care for those with diabetes and de-
mand employment of innovative preventive care approaches by
health care providers, including consideration of the impact of self-
efﬁcacy on such practices.
Organizations such as the National Institute of Diabetes, Diges-
tive and Kidney Diseases [18] and the American Diabetes Associa-
tion [2] maintain a focus on prevention of lower extremity
amputations (LEA) in people with diabetes and strongly advocate
for the practice of daily foot self-care as the main prevention
strategy. Using the deﬁnition of self-care provided by Richard and
Shea [22] as “performance of activities necessary to achieve,
maintain, or promote optimal health,” (p. 256) the connection to
preventive foot self-care practices in those with diabetes is evident
as well as consistent with the deﬁnition. The NDIC [18] and ADA [2]
have recommended simple daily practices to monitor the condition
of feet and provide appropriate preventive foot self-care. Such
practices generally consist of maintaining proper control of blood
glucose levels, checking feet daily, and protecting feet from po-
tential sources of injury and skin breakdown.
The general lack of current research to support an up to date
evidence-based approach to diabetes self-care and barriers to its
practice have indicated a need for more nursing research on the
topic of self-efﬁcacy to determine its continued relevance in
improving self-care behaviors of those with diabetes rather than
simply educating them on the disease and related complications.
Furthermore, the relatively limited expanse of studies speciﬁc to
foot self-care has demanded more research and more attention in
order to promote the use of evidence-based care in the prevention
of lower extremity complications in those with diabetes.Theoretical framework
The primary constructs of social cognitive theory: knowledge,
perceived self-efﬁcacy, outcome expectations, goals, and perceived
facilitators & impediments, interact to formulate the control a
person has over their illness, inﬂuencing “human motivation and
action” ([5]; p. 144). The theory proposes that without adequate
conﬁdence in one’s self to accomplish required activities and reach
desired goals, self-care actions will not be performed [5]. This
notion has been reiterated numerous times by many researchers
and can be applied to diabetic foot self-care in the sense that one
can know it is necessary to care for their feet, but if they are not
conﬁdent they can care for their feet, they are less likely to perform
self-care activities.
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Figure 1. Pearson correlation.
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those who regularly practice foot self-care have higher levels of
self-efﬁcacy compared to those who do not participate in regular
foot self-care. In comparing participants who have had previous
ulceration to those who have not, an attempt was made to identify
the relationship between the level of self-efﬁcacy, frequency of foot
self-care practices and their inﬂuence on actually preventing ul-
ceration and amputation. This understanding would allow practi-
tioners tomore speciﬁcally target intervention strategies to prevent
a ﬁrst and/or subsequent occurrence of diabetic foot ulceration
based on educational/supportive needs revealed from the study.
Material and methods
The use of dual instrumentation including the Nottingham
Assessment of Functional Footcare [24] and modiﬁed Foot Care
Conﬁdence Scale [19,27] was employed in an effort to obtain well
rounded responses regarding foot self-care practices (behaviors)
and conﬁdence (self-efﬁcacy) levels from participants for correla-
tion. Permission was obtained from the creating authors for usage
of both scales. No participant names/identiﬁers (birthdate, address,
personal information, etc.) were collected and therefore partici-
pants were anonymous.
Data collection
A convenience sample of adults with diabetes attending each of
the following settings was used to gather data: primary care ofﬁces,
podiatry ofﬁces, diabetes education and/or support groups, diabetic
organization walks, health fairs and wound clinics in and around
the lower peninsula of Michigan. Facility staff were directed to offer
the surveys to all adult (age> 18 years) individuals with either Type
1 or Type 2 diabetes, with or without previous foot ulceration
whom were willing and able (can read/write/make own decisions)
to participate in the study. Survey packets were also offered to
community partners at the National Kidney Foundation of Michi-
gan, Flint’s monthly coalition meeting for disbursement to their
clients. Participants were offered the opportunity to participate in
the study when they presented to these given locations or events.
This method has been used by similar research studies in other
locales [19,20,27] and allows for easy access to a representative
sample of the population although it is weaker than randomized
collection methods which are beyond the scope of this study.
Commencement of survey distribution began once University IRB
approval was received.
The researchers delivered up to 50 survey packets (consisting of
an introductory cover letter which served as the consent, the cho-
sen survey instruments, a demographic sheet, and a diabetic foot
self-care information page) to each of the 55 distribution locations
in the Lower Peninsula of Michigan from July to December 2013.
Stamped envelopes addressed to the research advisor were
attached to each set of questionnaires to permit them to be
returned by mail at no cost to participants. The researchers placed
the survey packets in the waiting area of the facilities with a poster
notifying diabetic patients of the study and requesting their
voluntary participation. Completion and return of the surveys and
demographic data indicated and implied consent to participate in
the study.
A minimum of 500 distributed questionnaire packets was
deemed necessary to obtain a sample size of at least 100 partici-
pants as determined by power analysis correlation coefﬁcient of .20
[21]. A total of at least 100 participant responses were also desired
for the purpose of surmounting the 96 participants in the study by
Perrin et al. [20] which the researchers deemed as possibly being a
small and biased representation of the population. With theopportunity to attend the Diabetes Walk and Diabetes Day Expo
and funding from a university mini grant, the researchers were able
to greatly expand the number of survey packets distributed to
approximately 1800.Results
The statistical software system SPSS was used to evaluate study
ﬁndings. There were 229 participants who completed the survey
forms. Six participant responses were disqualiﬁed based on their
identiﬁcation of not having Type 1 or Type 2 diabetes, leaving a ﬁnal
study population of 223 participants. The study population con-
sisted of 40.4% over age 65 years, 60.5% female and most with Type
2 diabetes mellitus (78.3%). A preponderance of the study popula-
tion had lived with diabetes for greater than 10 years (53.2%).
Regarding the current health state of their feet, 66.8% denied having
peripheral vascular disease and 50.5% denied having peripheral
neuropathy, although 53.6% reported having sensations of pain,
tingling or loss of feeling in their feet. With regard to history of
ulceration and/or amputation of toes, foot or leg, 87.5% indicated
they never had a foot ulcer and 95.1% indicated they had never had
an amputation of a lower extremity. The level of diabetes education
was split among this group with 10.9% never having attended
diabetes education, 37.3% attending once,19.1% attending twice and
32.7% having identiﬁed themselves as having diabetes attended
education three or more times. The majority of the population
(61.1%) reported that they perform their own foot care and 89.7%
saw their doctor every three to six months for diabetes related care.
The Foot Care Conﬁdence Scale (FCCS) [27] was used to deter-
mine the individual’s level of self-efﬁcacy in relation to performing
foot self-care. According to the author/creator of the instrument,
there is a total possible score of 60 but a near perfect scorewould be
40 indicating a perceived high level of self-efﬁcacy. The mean score
of this population was 39.29 with a standard deviation (SD) 7.317,
indicating a rather high level of conﬁdence (self-efﬁcacy).
The Nottingham Assessment of Functional Footcare (NAFF) [24],
scale was used to determine the actual foot self-care behaviors
performed by the population surveyed. The authors/creators of the
tool have suggested a cutoff score of 50 as indication of the need for
further evaluation of foot self-care behaviors. Study results revealed
a mean NAFF score of 75.34 with an SD, 9.096; indicating an
overall performance of protective (versus potentially unsafe) foot
self-care behaviors in the study population. Analyses of the data
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The research addressed the question “Is there a relationship
between self-efﬁcacy and diabetic foot self-care?” utilizing the
Pearson’s correlation coefﬁcient to establish the presence or lack of
a relationship in the ﬁndings of the FCCS and NAFF scores. There
was no signiﬁcant correlation between the level of conﬁdence (self-
efﬁcacy) identiﬁed by the FCCS scores and performance of foot self-
care behaviors identiﬁed by the NAFF scores (r ¼ .026, p ¼ .704)
(Fig. 1).
Further Pearson’s correlations were performed to analyze the
participant’s age, number of years with diabetes and possible
relationship to their individual FCCS and NAFF scores.Pearson’s correlation results
Age Years of diabetes
FCCS r ¼ .066, p ¼ .333 r ¼ .036, p ¼ . 596
NAFF r ¼ .098, p ¼ .150 r ¼ .040, p ¼ .559
No signiﬁcant correlations were further identiﬁed.Further data analyses utilizing T-test statistical measures were
performed to determine the existence of a causal effect of type of
diabetes (1 or 2), history of foot ulceration/amputation (yes/no), or
an individual’s gender (male/female) on both the resultant level of
self-efﬁcacy and foot self-care behaviors among individual partici-
pants. In analyzing the data there was no identiﬁed statistical sig-
niﬁcance that would indicate the above mentioned variables had
impacted self-efﬁcacy levels or foot self-care behaviors in com-
parison to the given FCCS and NAFF scores with the exception of
participant’s gender and the NAFF score. The data did reveal a
statistically signiﬁcant difference between gender and foot care
behaviors with males (mean ¼ 77.22; SD, 8.192) scoring higher
than females (mean ¼ 74.11; SD, 9.469).
ANOVA testingwas employed to determine any possible effect of
who cares for the individual’s feet, diabetes education attendance,
and the frequency of visits with providers may have had on the
participant’s level of self-efﬁcacy and foot self-care behaviors. The
person responsible for performing each participant’s foot care (self,
family, or provider) was signiﬁcantly linked with the level of indi-
vidual self-efﬁcacy (F ¼ 4.066, df ¼ 7/207, p ¼ .000); revealing that
those who performed their own self-care generally had a greater
level of self-efﬁcacy. Likewise, attendance in diabetes education
(once, twice, or three times) was signiﬁcantly related to the level of
foot self-care behaviors as identiﬁed by the NAFF scores (F ¼ 5.235,
df ¼ 3/216, p ¼ .002); indicating that attending diabetes education
at least once was an inﬂuencing factor in performance of foot self-
care behaviors. No signiﬁcant ﬁndings among the frequency of
visits with the provider (every 3e6months, yearly, or when there is
a problem) were found. Regression analysis was performed with
diabetes education (once, twice, three or more times) and foot self-
care behaviors (NAFF) (R1 ¼ .061, R2 ¼ .004, B ¼ 76.832, p ¼ .000),
revealing that diabetes education, even if it is minimal (once), is a
positive predictor of foot self-care behavior performance.
Discussion
In summary, it was determined that no signiﬁcant correlation
existed between self-efﬁcacy and foot self-care performance in the
diabetic population studied. This determination is a surprising
ﬁnding due to the fact that the level of self-efﬁcacy is indeed pre-
dictive of most other diabetes related self-care behaviors. The
application of these ﬁndings is one of support for previous research
by adding strength to the evidence regarding diabetic foot self-care
practices. Diabetes education is a predictor of foot self-carebehaviors and the clinician is in a pivotal role not only to educate
but to inspire self-efﬁcacy in the diabetic individual. The ﬁndings of
the study advocate for the use of screening instruments such as the
FCCS and NAFF within the ofﬁce setting to equip the clinician in
promoting the patient’s self-efﬁcacy and foot self-care behaviors
based upon individual needs highlighted by the results of the
screening.
In this study the NAFF scores were relatively similar between the
varying amounts of diabetes education received (once, twice, three
times or more), although the impact of attending at least once out-
weighed that of further attendance. With health care dollars shrink-
ing, further research isneeded tounderstandand identify thedepthof
diabetes education needed to impact foot self-care behaviors.
The identiﬁcation that gender makes a statistically signiﬁcant
difference in performance of foot self-care behaviors needs further
exploration. Research is needed to understand the complexity of
this issue as it relates not only to foot self-care practices but also to
potential predictive variables.
Finally, further research is needed as it relates to self-efﬁcacy
and diabetic foot self-care as this study’s population was rather
healthy and therefore scored high on both scales, leaving the
population with signiﬁcant foot health issues unexamined. A lon-
gitudinal research study using the FCCS and NAFF tools in a popu-
lation with a history of foot ulceration and/or amputation may
provide signiﬁcant insight, as well as further research to explore
motivational factors associated with the prevention of the pro-
gressive deﬁcits of diabetes.
Conclusions
The current ﬁndings have contributed to the small yet growing
body of inquiry regarding self-efﬁcacy and self-care promotion in
the diabetic population, particularly as it relates to care of the lower
extremities. This research has supported the ﬁndings of previous
studies in not ﬁnding a correlation between self-efﬁcacy and dia-
betic foot self-care behaviors despite examination of greater sample
size.
Further investigative efforts should be done using qualitative
interview or an observational approach, similarly recommended by
Perrin and Snow [19]. It may be beneﬁcial to perform correlational
studies of the FCCS and NAFF instruments within a population who
are unable to care for their own feet. Conﬁdence is not the only
component of self-efﬁcacy and thus behavioral change, but
consideration must also be given to motivation. Bandura [4] re-
ﬂected that expectancy outcomes or the capacity to represent
future outcomes provides current motivation. Further investigation
is needed on motivating factors that inﬂuence an individual’s de-
cision to participate in foot self-care behaviors as well as alternate
evidence basedmeans of preventing lower extremity amputation in
the diabetic population.
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